Coupling interaction between thromboxane A2 receptor and alpha-13 subunit of guanine nucleotide-binding protein.
G protein-coupled receptors (GPCRs) form a large superfamily of membrane proteins that play an essential role in modulating many vital physiological events, such as cell communication, neurotransmission, sensory perception, and chemotaxis. Understanding of the 3D (dimensional) structures of these receptors and their binding interactions with G proteins will help in the design of drugs for the treatment of GPCR-related diseases. By means of the approach of structural bioinformatics, the 3D structures of human alpha-13 subunit of guanine nucleotide-binding protein (G alpha 13) and human thromboxane A2 (TXA2) receptor were developed. The former plays an important role in the control of cell growth that may serve as a prototypical G protein; the latter is a target for nitric oxide-mediated desensitization that may serve as a prototypical GPCR. On the basis of the 3D models, their coupling interactions were investigated via docking studies. It has been found that the two proteins are coupled with each other mainly through the interaction between the minigene of G alpha 13 and the 3rd intracellular loop of the TXA2 receptor, consistent with the existing deduction in the literatures. However, it has also been observed via a close view that some residues of the TXA2 receptor that are sequentially far away but spatially quite close to the loop region are also involved in forming hydrogen bonds with the minigene of G alpha 13. These findings may provide useful information for conducting mutagenesis and reveal the molecular mechanism how the human TXA2 receptor interact with G alpha 13 to activate intracellular signaling. The findings may also provide useful insights for stimulating new therapeutic approaches by manipulating the interaction of the receptor with the relevant G proteins.